' 

r  ,  a, 

,Z  /«3  7 

'Tr'i'ii  \  &\~1 

v 

OCT.,  1937 

f  A  ""'Hi  **•  1  \ 

2,000 

j  C  /  C 

ONTARIO 


Department  of  Education 


Courses  of  Study 

Grade  IX 


GENERAL  SHOP 


Issued  by  Authority  of 
The  Minister  of  Education 


Minii try  cl  Education,  Ontario 
Histoi  ical  Collection 


COURSES  OF  STUDY 


FOR 

Grade  IX  (Form  I  Lower  School  and  Fifth  Classes) 

IN 

Collegiate  Institutes,  High,  Vocational  and  Continuation  Schools 

and  Public  and  Separate  Schools 


GENERAL  SHOP 
Introduction 

This  course  is  intended  to  offer  subject  matter  of  an  exploratory  nature. 
Pupils  enrolled  in  this  course  are  given  an  opportunity  to  discover  their  aptitude 
for  shop  work  with  a  view  to  determining  the  character  of  their  future  educational 
programmes. 


Outline  of  Course 

Draughting  is  obligatory  and  any  three  of  the  following  may  be  selected: 
machine  shop  practice,  woodwork,  practical  electricity,  motor  mechanics,  sheet 
metal  work,  farm  mechanics. 

Note:  Any  other  practical  subjects  approved  by  the  Minister  may  be 
substituted  for  one  of  the  foregoing  optional  subjects. 

Adaptation 

As  the  suggested  courses  of  study  must  meet  the  requirements  of  shop  work 
in  different  types  of  schools,  it  is  necessary  to  interpret  these  suggestions  according 
to  the  requirements  of  the  various  schools. 

Organization  and  Administration  of  Shop  Work 

The  teacher  should  prepare  an  outline  of  the  work  to  be  taught  under  each 
topic  of  the  course  of  study.  Each  part  of  the  course  requires  reference  material 
which  should  be  readily  available  to  the  pupil.  Appropriate  books,  texts, 
manuals,  charts,  graphs,  bulletins,  magazines,  etc.,  should  be  kept  in  each  shop. 

The  project  method  should  be  freely  used.  Shop  practices  should  be  closely 
related  so  that  duplication  of  effort  may  be  avoided.  Academic  work  and  shop 
work  should  also  be  related,  e.g.,  a  knowledge  of  the  mathematical  and  scientific 
facts  common  to  most  industries  and  correct  oral  and  written  expression  are 
important  to  the  industrial  worker. 
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Machines  should  be  guarded,  the  machines  and  tools  should  be  kept  in 
good  repair,  and  pupils  should  be  properly  instructed  before  operating  a 
machine. 

Tools  and  other  equipment  should  be  readily  accessible  to  the  pupil  and 
collected  at  the  close  of  each  class  session. 

Each  job  or  operation  which  the  student  performs  should  be  appraised  and 
evaluated  promptly.  This  should  be  done  frequently  and  the  pupil’s  term  mark 
determined  in  terms  of  quantity  and  quality. 

There  should  be  available  at  all  times  records  of  attendance,  standing  of  the 
pupils,  and  an  inventory  of  tools  and  equipment. 

Accommodation  and  Equipment 

Plans  and  specifications  of  proposed  accommodation  and  equipment  for  the 
general  shop  should  be  submitted  to  the  Department  for  the  Minister’s  approval. 


GENERAL  SHOP  COURSE 
Draughting 

The  aim  of  the  course  in  Grade  IX  is  to  teach  the  pupil  the  proper  use  of 
simple  drawing  instruments  and  to  read  plans.  All  drawings  should  be  done  in 
pencil  on  small-sized  sheets  (not  over  10"  x  15")  with  the  draughting  ruling 
instruments  and  simple  pencil  compass.  Freehand  sketching  should  be  taught 
in  order  to  enable  pupils  to  read  blueprints.  The  details  of  the  draughting 
topics  may  vary  with  each  school,  but  the  course  should  include  the  following: 

(1)  The  use  of  simple  instruments  in  drawing  lines  to  given  lengths  and  the 
layout  of  rectangles  and  other  regular  figures  to  given  dimensions  to  introduce 
“outlines.” 

(2)  Plain  stroke  freehand  lettering. 

(3)  Using  set  squares  to  draw  lines  to  indicate  angles  of  30°,  45°,  and  60°. 

(4)  Dimension  lines.  The  proper  placing  of  dimensions  on  one-view  plain 
figures. 

(5)  Working  drawings.  Two-view  drawings  of  simple  rectangular  figures, 
scale  12  inches  =1  foot. 

(6)  Hidden  outlines.  Two-view  or  three-view  working  drawings  to  intro¬ 
duce  the  idea  of  hidden  outlines. 

(7)  Centre  line.  Three-view  working  drawings  of  rectangular  objects  with' 
square  holes  and  rectangular  holes.  Introducing  centre  lines  and  layout  and 
dimensioning  of  simple  objects  which  are  symmetrical  about  a  centre  line. 

(8)  Working  drawings  of  regular  rectangular  objects  which  have  slots, 
rectangular  or  square  holes,  combining  outlines,  hidden  outlines,  centre  lines, 
dimension  lines.  Scale  of  6"  =  1  foot  may  be  used. 

(9)  Angular  objects.  Working  drawings  (using  straight  lines)  of  wedge- 
shaped,  tapered  or  angular  objects. 
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(10)  Working  drawings  of  objects  made  up  of  several  parts  (such  as  brackets), 
combining  all  of  the  above  exercises. 


Practical  Electricity 

The  course  in  electricity  is  designed  to  make  the  pupil  familiar  with  some 
fundamental  and  practical  electrical  jobs  and  enable  him  to  acquire  some  of 
the  common  skills  of  the  electrician.  The  principles  underlying  the  operation 
of  simple  electrical  apparatus  should  be  stressed. 

All  wiring  jobs  connected  with  light,  heat  and  power  should  conform  to  the 
requirements  of  the  Hydro-Electric  Power  Commission  of  Ontario.  Only  such 
Hydro  regulations  as  refer  to  the  work  being  done  by  the  pupils  should  be 
considered. 

Current  Electricity: 

(1)  Making  a  simple  electric  circuit  (using  dry  cells  or  a  6-volt  battery) 
with  switches  or  push  buttons,  wire,  sockets  and  lights,  or  bell  and  buzzer. 

(2)  Making  a  circuit  with  dry  cells  in  series  and  lights  in  series. 

(3)  Making  a  circuit  using  dry  cells  in  parallel  and  lights  in  parallel. 

(4)  The  dry  cell:  where  used,  construction,  care. 

(5)  Making  simple  wire  joints  used  in  the  electrical  trade.  These  should 
be  introduced  as  required  in  circuits  under  construction. 

(6)  Simple  bell  circuits,  using  dry  cells,  buttons  and  bells. 

(7)  Switches  and  push  buttons:  operation,  care  and  use. 

(8)  Making  (a)  a  permanent  magnet,  (b)  an  electro-magnet,  (c)  a  combined 
permanent  and  electro-magnet,  showing  commercial  application  of  various  kinds 
of  magnets. 

(9)  Magnetic  field  about  permanent  magnets,  illustrated  by  a  wire  in  an 
electric  circuit  and  an  electro-magnet. 

(10)  Action  of  electric  bells  and  buzzers. 

(11)  Operation  of  blow-torch;  its  use  for  soldering  joints,  etc. 

(12)  How  to  clean  tin  and  use  soldering  iron  for  soldering  joints. 

(13)  Taping  and  water-proofing  electric  joints. 

(14)  Heating  effect  of  the  electric  current  in  metal  and  non-metal  conductors. 

(15)  Electric  fuses:  how  constructed,  where  and  why  used,  capacity  and 
voltage. 

(16)  Conductors  and  insulators. 

(17)  Protection  of  conductors  by  fuses,  including  current-carrying  capacity 
of  standard  wires  and  cables  used  in  the  home. 

(18)  Splicing  flexible  cords;  repairing  extension  cords,  iron  cords,  lamp 
cords,  fixture  cords,  etc. 
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(19)  Lamp  sockets:  care,  types  and  use. 

(20)  Construction  and  use  of  test  lamps  for  trouble  shooting. 

(21)  Sufficient  experience  in  circuits  to  gain  the  concepts  of  volts,  amperes, 
ohms,  watts. 

(22)  How  to  read  the  kilowatt-hour  meter  and  compute  a  Hydro  bill  for 
light,  heat  and  power. 

(23)  Cost  of  operating  different  electric  appliances  in  the  home. 

(24)  Essential  rules  governing  the  action  of  a  simple  low-voltage  motor. 

(25)  Study  and  care  of  small  electric  motors,  electric  trains,  electro-magnets, 
Christmas-tree  lights,  etc. 

(26)  Study  of  the  6-volt  storage  battery  used  in  automobiles,  including 
care,  testing  and  charging. 

(27)  Electrical  hazards  in  and  around  the  home  and  how  to  test  appliances 
for  ground  and  live  parts. 

(28)  Measurement  of  stranded  wire  sizes. 


Farm  Mechanics 


This  part  of  the  Course  is  intended  to  suit  the  needs  of  rural  pupils. 

(1)  Drawing  and  plan  reading:  measuring  and  sketching  simple  objects 
in  full  scale.  Such  sketches  should  illustrate  placement  of  views,  hidden  surfaces, 
dimensions.  Estimate  of  cost  of  material.  Introductory  course  in  blueprint 
reading. 

Note:  Scale  drawings,  elementary  geometrical  constructions  and  lettering 
should  be  used  where  required. 

(2)  Woodwork:  common  hand  tools;  their  construction,  uses,  adjustment 
and  upkeep;  identification  of  nails  and  screws  in  common  use;  exercises  in  the 
use  of  the  saw,  plane  and  try-square  in  reducing  stock  to  given  dimensions. 
Construction  of  the  following  joints:  lap,  middle  and  end  half-lap,  butt,  dado, 
rabbet,  mitre,  mortise  and  tenon.  Making  of  at  least  three  articles  useful  in 
the  home  or  garden  or  on  the  farm,  such  as  bread-board,  neck-tie  rack,  coat- 
hanger,  flower-trellis,  bench-hook,  nail-box,  milking  stool,  chicken-feed  hopper, 
bird-house,  harness-stitching  clamp,  etc.  As  far  as  possible  construction  of 
joints  should  be  introduced  in  pupils’  projects. 

(3)  Woods:  uses  and  recognition  in  the  rough  and  the  finished  state  of  at 
least  six  woods;  warping  and  checking  of  woods,  how  caused  and  counteracted. 

(4)  Painting  and  finishing:  paints  for  wood  and  iron,  painting  old  and  new 
wood,  preparation  of  surfaces,  home-mixed  and  ready-mixed  paints.  The  uses 
of  shellac,  varnish  and  wax  in  finishing.  The  care  of  brushes. 

(5)  Rope  work:  kinds  and  grades  of  rope;  uses  of  rope  on  the  farm;  care  of 
rope;  common  knots  and  their  uses;  whipping  a  rope  end;  crowning  and  tucking 
a  rope  end;  making  a  short  splice,  long  splice  and  eye  splice,  etc. 

(6)  Belt  lacing:  leather  and  fabric  belts;  care  of  belts;  tools  required  in  belt 
lacing;  making  of  samples  of  single  lacing  and  double  lacing,  using  cardboard 
and  cord. 
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(7)  Harness  repairing:  importance  of  keeping  harness  in  good  condition  by 
cleaning,  oiling  and  repairing  at  least  once  a  year;  tools  and  materials  needed; 
making  a  waxed  thread  and  practice  in  stitching  splices;  attaching  snaps,  buckles, 
etc. 


(8)  Glazing:  tools;  preparation  of  putty;  value  of  priming  coat  on  sash; 
methods  of  cutting  glass;  practice  in  putting  glass  in  new  sash  or  in  replacing 
glass  in  a  broken  window. 


Machine  Shop  Practice 

The  aim  of  this  part  of  the  Course  is  the  development  of  the  simple  skills 
in  the  use  of  the  ordinary  hand-tools  and  in  simple  lathe  and  drill  operations  in 
metal.  Student  activity  should  be  stressed.  Information  in  regard  to  construc¬ 
tion,  names  and  functions  of  parts  of  the  lathe,  for  instance,  should  not  take 
precedence  over  suitable  projects  by  the  pupil.  The  materials  to  be  used  are 
cast-iron  and  mild  steel.  The  pupil  should  be  able  to  recognize  their  character¬ 
istics  and  advantages. 

1.  Hand-tools  and  Bench  Work: 

(a)  Securing  work  in  the  vise  without  injury  to  finished  surface. 

(b)  The  selection  and  use  of  files,  chisels,  soft  and  hard  hammers. 

(c)  Cutting  of  material  by  means  of  the  hand  hacksaw,  riveting  of  parts 
together,  marking  of  work  by  means  of  steel  letters  and  numbers  driven 
by  a  hammer. 

2.  Layout  Work: 

(a)  Coating  of  metal  surfaces  (copper  sulphate,  chalk,  etc.)  to  facilitate 
layout. 

(b)  Laying  off  a  distance  from  the  steel  scale — the  reading  of  the  fractional 
scale  to  1 /64-inch. 

(c)  Use  of  the  scriber. 

(d)  Methods  of  obtaining  centres. 

(e)  Use  of  hermaphrodite  calipers. 

* 

(f)  Use  of  the  centre  punch  on  flat  and  round  work. 

(g)  Use  of  calipers  and  steel  rule  in  checking  work. 

3.  Machine  Operations : 

(a)  Lathe: 

(1)  Setting  up  work  in  machine,  side  facing,  rough  turning,  parting, 
turning  to  a  shoulder,  finished  turning  and  use  of  calipers  in  turning 
to  size,  knurling,  polishing. 

(2)  Use  of  three-jaw  and  four-jaw  universal  chucks;  end  facing  of  work 
held  in  a  chuck. 
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(3)  Safety  operating,  belts  and  gears  for  transmission  of  power,  lubrica¬ 
tion  of  machine,  feeds  and  cutting  speeds. 

(b)  Drill  press: 

(1)  Operation  of  the  machine,  including  speed  control. 

(2)  Lubrication  and  maintenance  of  the  drill  press. 

(3)  Use  of  the  centre  punch  to  mark  location  for  drilling. 

(4)  Sizes  of  drills,  and  method  of  attachment  in  chuck. 

(5)  Use  of  cooling  and  cutting  compounds. 

(6)  Use  of  the  V-block  to  hold  round  material  while  drilling. 

(7)  Use  of  the  vise  to  hold  material  while  drilling. 

(8)  Drilling  to  a  layout. 

(9)  Method  of  drawing  holes  to  a  desired  location. 

(c)  Grinder: 

Safety  precautions  and  use  of  goggles,  rough  grinding  to  remove 
hard  skin  of  material,  rough  grinding  to  bring  material  to  size. 

4.  Forge  Work: 

Forging,  hardening,  and  tempering  work  should,  when  necessary  to  the 
project,  be  taught  as  an  operation  only,  without  any  attempt  at  teaching  the 
science  involved. 


Motor  Mechanics 

This  part  of  the  Course  is  intended  to  teach  the  pupil  the  fundamental 
principles  and  the  construction  and  mechanical  operation  of  the  typical  modern 
automotive  vehicle.  It  should  provide  training  in  the  simple  skills  required  in 
dismantling,  examining,  assembling  and  in  minor  repairs  and  adjustments  which 
can  be  made  with  simple  hand-tools.  The  proper  use  of  these  tools  and  correct 
methods  of  dismantling  and  assembling  precise  mechanisms  should  be  stressed. 
The  course  should  enable  pupils  to  recognize  dangerous  mechanical  conditions, 
to  make  simple  running  repairs,  and  to  become  careful  and  intelligent  operators. 

It  is  suggested  that  the  name,  purpose,  construction  and  operation  of  each 
of  the  major  parts  of  the  automobile  be  studied  by  the  use  of  experimental 
methods.  Concurrently  with  these  studies  assignments  of  type  jobs  should 
be  given.  The  jobs  should  require  the  pupil  to  dismantle,  assemble  and  make 
simple  adjustments  to  various  parts;  to  remove  and  replace  some  unit  or  group 
of  units;  to  select,  use,  and  care  for  the  simple  hand-tools  required. 

The  engine  is  of  more  interest  to  the  pupil  than  the  rest  of  the  vehicle  and, 
since  it  has  a  wide  application  in  other  lines,  it  is  recommended  that  a  substantial 
part  of  the  course  be  devoted  to  this  unit. 
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In  addition  to  the  tools  required  it  will  be  necessary  to  provide  equipment 
in  the  form  of  practice  units  and  parts  on  which  the  pupils  may  carry  out  their 
assignments.  It  is  advisable  to  procure  engines,  clutches,  gear-boxes,  drive- 
shafts,  axles,  steering-gears  and  other  units  and  accessories  and  to  mount  them 
on  suitable  stands.  These  units  should  be  thoroughly  cleaned.  Parts  boxes 
should  be  provided  for  the  dismantling  operations.  Complete  automobiles 
take  up  too  much  floor  space  and  are  not  readily  accessible  to  groups  of  pupils. 

An  outline  of  this  part  of  the  course  follows: 

(1)  Types  of  automobiles — steam,  electric,  gasoline;  brief  outline  of  the 
advantages  of  each. 

(2)  Definition,  purpose  and  location  of  body-chassis,  wheel-base,  tread, 
clearance,  frame,  engine,  transmission,  steering-gears,  brakes,  springs,  etc. 

(3)  Simple  conception  of  energy;  gas  and  air  mixed  for  combustion,  heat, 
expansion  and  pressure.  A  simple  one-cylinder  engine.  Pupils  should  turn 
engine  by  hand,  identify  parts,  dismantle  and  assemble. 

(4)  The  four-stroke  cycle — intake,  compression,  power  and  exhaust  strokes; 
position  of  piston  and  valves;  R.P.M.  of  crankshaft  and  camshaft. 

(5)  Properties  of  carbon  monoxide;  danger,  precautions,  artificial  respiration. 

(6)  Lubrication — simple  theory,  description  and  examination  of  one  system, 
dismantling  and  assembling. 

(7)  Cooling  system — radiator,  pump,  water-jackets;  need  for  anti-freeze; 
examining  and  tracing  one  system. 

(8)  Electrical  system — simple  ignition  system,  battery,  coil,  breaker,  spark¬ 
plug  (may  be  confined  to  one-cylinder  engine). 

(9)  Fastenings:  identification  and  selection  of  bolts,  nuts,  washers,  cap¬ 
screws  for  specific  purposes. 

(10)  Fuel  system:  tracing  system,  cleaning  lines  and  filters,  adjusting 
carburetor,  and  precautions  to  be  taken  in  the  use  of  gasoline. 

(11)  Clutch  and  gear-box:  examination  of  one  of  each,  standard  positions, 
simple  idea  of  friction  and  mechanical  advantage. 

(12)  Front  and  rear  axles:  simple  explanation  of  Ackerman  principle,  split 
axle,  need  for  differential. 

(13)  Brakes,  shoes,  drums,  linkages;  simple  application  to  one  wheel. 

Sheet  Metal  Work 

The  aim  of  the  sheet  metal  part  of  the  Course  is  to  enable  the  pupil  to  acquire 
a  working  knowledge  of  various  thin  metals  in  common  use,  and  to  develop  the 
common  skills  necessary  to  shape,  bend,  join  and  finish  them. 

As  occasion  arises,  a  study  should  be  made  of  the  metals  used,  their  advan¬ 
tages  and  disadvantages,  stock  sizes  and  gauges,  some  knowledge  of  their 
manufacture  and  of  their  use  in  industry. 

The  pupil  should  endeavour  to  form  clean-cut  edges,  with  neat  soldered 
joints,  and  should  be  able  to  finish  his  projects  in  enamel  if  made  of  tin-plate 
or  in  clear  lacquer  if  made  of  copper  or  brass,  after  careful  filing  and  polishing. 
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Materials:  The  pupil  should  be  given  the  opportunity  of  working  in  as  many 
materials  as  possible.  The  materials  recommended  are  tin-plate,  galvanized 
iron,  copper  or  brass  and  band  iron  of  1/16"  and  1/8"  thickness. 

I.  Tin-plate  or  Galvanized  Iron: 

This  work  should  be  confined  to  simple  objects,  as  straight  line,  rectangular, 
or  irregular  figures  and  should  include  the  following  operations: 

(a)  Laying  out  patterns  directly  on  metal  with  rule,  square,  and  scriber. 

(b)  Cutting  out  material  with  snips. 

(c)  Single  and  double  hemming  by  hand  and  by  machine. 

(d)  Bending  angles  in  vise  or  on  anvil  or  stake. 

(e)  Soldering — simple  lapped  joints. 

(f)  Riveting — use  of  rivet  set  and  riveting  hammer. 

II.  Copper  or  Brass  Work: 

(a)  Shaping  flat  surfaces  in  the  following  operations:  cutting  material  to 
shape  with  snips,  cold  chisel  and  saw;  filing  to  shape;  drilling  for  pierced 
work  or  for  screws  or  rivets. 

(b)  Hammering  a  shallow  vessel  or  tray,  using  raising  hammers  and  blocks. 

(c)  Planishing  or  etching  simple  designs. 

(d)  Soldering  a  sweated  joint. 

Projects  may  be  chosen  that  include  several  of  the  above  operations  whether 
in  their  construction  or  decoration  and  may  be  combined  with  wood. 

III.  Ornamental  Iron: 

The  work  in  thin  band  iron  is  offered  to  enable  the  pupil  to  shape  cold  iron 
by  bending  it  in  the  vise  or  over  scroll  forms.  It  should  include  the  following 
operations: 

(1)  Cutting  with  the  hacksaw  and  cold  chisel. 

(2)  Bending,  using  vise,  anvil  and  stake. 

(3)  Simple  scroll  work,  bending  and  twisting. 

(4)  Drilling,  countersinking  and  riveting. 

(5)  Filing,  polishing,  lacquering  or  painting. 

Woodworking 

The  aim  of  this  part  of  the  Course  is  to  enable  the  pupil  to  gain  a  knowledge 
of  the  proper  methods  of  shaping,  joining  and  finishing  the  various  common 
woods,  to  acquire  some  facility  in  the  use  of  hand  and  machine  tools,  and  to 
further  his  appreciation  of  the  skill  and  craftsmanship  required  to  produce 
worthwhile  articles  of  wood. 

Since  small  popular-priced  woodworking  machinery  has  been  introduced 
into  many  homes,  it  is  desirable  that  the  pupil  should  be  given  the  advantage 
of  instruction  in  the  care,  upkeep  and  operation  of  such  machinery.  Special 
care  should  be  taken  to  make  the  pupil  safety  conscious  when  working  with 
motor-driven  equipment. 
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The  materials  are  largely  soft  woods:  basswood,  pine  and  gumwood,  but 
some  more  advanced  pupils  may  use  birch  or  oak. 

Wood  and  Lumber: 

(1)  The  nature,  structure  and  characteristics  of  the  common  woods. 

(2)  The  selection  and  suitability  of  wood  for  various  purposes. 

(3)  Seasoning,  defects  and  grading  of  lumber. 

(4)  The  making  of  bills  of  material,  costs,  etc. 

Hand  Woodworking: 

The  pupil  should  become  familiar  with  all  hand-tools  in  the  shop,  should 
know  their  use  and  be  able  to  make  simple  adjustments  and  sharpen  the 
simpler  keen  edge-tools  when  necessary. 

(1)  Cutting  out  operations:  proper  selection  of  cross-cut  and  rip-saws; 
methods  of  laying  out  and  sawing  from  stock. 

(2)  Planing  operations:  surfacing,  edge  and  end  planing,  planing  at  an  angle 
to  the  grain,  planing  chamfers. 

(3)  Squaring  to  size:  steps  in  planing  and  sawing  to  a  given  size. 

(4)  Chiselling  operations:  paring,  chiselling  curves,  perpendicular  chiselling 
and  mortising. 

(5)  Shaping  outlines:  bow  sawing,  coping  sawing,  filing,  the  use  of  the 
spokeshave,  chamfering  on  curves. 

(6)  Boring  operations:  through  and  shallow  boring  with  various  types  of 
bits,  using  a  bit  gauge,  boring  for  dowels. 

(7)  Fastening:  the  use  of  nails,  screws,  glue,  methods  of  clamping. 

(8)  The  common  joints:  butt,  half-lap,  mitre,  dado,  dowel,  rabbet,  mortise 
and  tenon. 

Wood  Finishing: 

(1)  Methods  of  preparing  wood  to  receive  various  finishes. 

(2)  The  use  of  stain,  shellac  and  varnish. 

(3)  The  study  of  finishing  materials,  their  source,  preparation  and  use. 

(4)  The  use  and  care  of  brushes. 

Machine  Operations : 

(1)  Variety  saw — simple  crosscutting  and  ripping,  cutting  rabbets. 

(2)  Band-saw — simple  curves  only. 

(3)  Jig-saw — simple  scroll  work. 

(4)  Lathe — rough  and  finishing  turning  to  size,  shoulder  and  taper  turning, 
simple  beads  and  curves,  face-plate  turning,  use  of  calipers  and  templates. 
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